Environmental
Report 1994

Authors

Robert J. Harrach S
Gretchen M. Gallegos E
Rebecca A. Failor
Eric Christofferson
Paula J. Tate —
Erich R. Brandstetter ﬁ
Jennifer M. Larson | —
Joseph R. Mcintyre
Barbara C. Fields
Richard A. Brown
Lucinda M. Garcia —
Allen R. Grayson S
i

Editor
Karen S. Rath

Contributing Authors s
Kris A. Surano Stephen P. Harris g
Sabre J. Coleman Karen J. Folks
Bern J. Qualheim Arthur H. Biermann
Michael J. Taffet Robert J. Vellinger
Donald H. MacQueen Kenneth C. Zahn
Richard G. Blake Tina M. Carlsen

Frank J. Gouveia Charlotte Van Warmerdam —

Jamie M. Bennett Brian K. Balke UL_

Mathew Mlekush Sandra Mathews
Saverio P. Mancieri William G. Hoppes
Jim S. Woollett, Jr. Charlene H. Grandfield
September 1, 1995 Lawrence Livermore National Laboratory

UCRL-50027-94
Distribution Category UC-902



Lead Compositor
Beverly L. Chamberlain

Art and Design
Lee Dravidzius

Proofreader
Jill S. Sprinkle

Publication Services
Candy K. Justin
Brenda M. Staley

This report was created using electronic
publishing. The word processing and layout
were performed using Microsoft Word on the
Macintosh, and the art was created using
Adobe lllustrator.

For additional information about this report,
please contact:

Bert Heffner, Area Relations Managet,
LLNL Public Affairs Department

P.O. Box 808, L-404

Livermore, CA 94550

(510) 424-4026

DISCLAIMER
This document was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government
nor the University of California nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for any
apparatus, product, or process disclosed, or represents that its use would not infringe on privately owned rights. References herein to any specific
commercial products, process or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or the University of California. The views and opinions of authors expressed herein
shall not be used for advertising or product endorsement purposes.

Available to DOE and DOE contractors from the Office of Scientific and Technical Information
P.O. Box 62, Oak Ridge, TN 37831
Prices available from (615) 576-8401, FTS 626-8401

Available to the public from the National Technical Information Service U.S. Department of Commerce
5285 Port Royal Road
Springfield, VA 22161

Work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under contract W-7405-Eng-48.



Preface

This report is prepared for the U.S. Department of Energy (DOE) by the
Environmental Protection Department (EPD) at the Lawrence Livermore
National Laboratory (LLNL). The results of LLNL’s environmental monitoring
and compliance effort and an assessment of the impact of LLNL operations on
the environment and the public are presented in this publication.

To produce a more readable and useful document for our diverse readership—
including regulators, scientists and engineers, educators, the media, public
interest groups and interested citizens—we have departed from the format used
in previous years and divided this report into two volumes. The first describes
LLNL’s environmental impact and compliance activities and features descriptive
and explanatory text, summary data tables, and plots showing data trends. The
summary data include measures of the center of data, their spread or variability,
and their extreme values. The first volume contains the Executive Summary and
the Compliance Summary; it features individual chapters on monitoring of air,
sewage, surface water, ground water, soil and sediment, vegetation and food-
stuff, and environmental radiation; and it contains chapters on site overview,
environmental program information, ground water protection, compliance self-
monitoring, radiological dose assessment, and quality assurance. Information on
both the Livermore site and Site 300 are presented in each chapter.

The second volume, supporting Volume 1 summary data, is essentially a detailed
data report that provides the individual data points, where applicable. Some
summary data are also included in Volume 2, and more detailed accounts are
given of sample collection and analytical methods.

Volume 1, which is self-contained and can be read without access to Volume 2,
contains all information of interest to most of our readers. Volume 1 will be
distributed as usual, but Volume 2 will only be sent upon request; a card for this
purpose is included on the last page of Volume 1.

As in last year’s annual report, data are presented in Systéme International (SI)
units. In particular, the primary units we use for radiological results are
becquerels and sieverts for activity and dose, respectively, with curies and rem
used secondarily (1 Bq = 2.7 x 1011 Ci; 1 Sv =100 rem). Units are discussed in
the introduction of Chapter 12, Radiological Dose Assessment, in Volume 1.

This document is the responsibility of the Operations and Regulatory Affairs
Division of EPD.
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Monitoring data were obtained through the combined efforts of the
Environmental Monitoring Section, the Nuclear Chemistry Division, the
Radiological Analytical Sciences laboratory, and the Hazards Control
Department of LLNL. Special recognition is deserved for the dedication and
professionalism of the technicians who carried out environmental monitoring—
David Ahre, Paris E. Althouse, Gary A. Bear, David L. Graves, Marion Heaton,
Renee Needens, Terrance W. Poole, Donald G. Ramsey, Rebecca J. Ward, and
Rhonda L. Welsh—and to the data management personnel—Nina Hankla,
Jennifer Clark, Karen Schumacher, Kimberly A. Stanford, and Connie Wells.
Special thanks also to Judith L. Kelly for initial preparation of Appendix A and

collation and distribution of drafts.

In addition, the following people made significant contributions to this report:

Nancy A. Allen
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Grace Massa

Michael P. Meltzer
William A. McConachie
Cari E. McCormack
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Wayne H. Runnalls
Ann M. Ruth

Ronald E. Schwartz
Gary L. Seibel
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Judith C. Steenhoven
David G. Trombino
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